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DETAILED ACTION 

Information Disclosure Statement 

1 . The Information Disclosure Statement (IDS) submitted on 2/17/2004 is 
acknowledged. The references listed therein have been considered. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2, 4, 8, 11, 12, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bevins (2,544,976) in view of Hitchcock et al. (US Patent Application 
Publication 2002/0179145). Bevins teaches the invention substantially as claimed 
including a positive displacement piston unit which is a pump, and therefore includes a 
pump, comprising a housing (10), a plurality of cylinders (22) within the housing and a 
piston (102) located inside each cylinder where the pistons are arranged in a radial 
configuration. Bevins fails to teach the inclusion of fluid passages containing electro- 
energized field generating elements and also fails to teach a rheological fluid is 
disposed within the fluid passages wherein the rheological fluid drives the cylinder and 
pistons. Bevins further fails to teach the viscosity of the fluid increases in the presence 
of a magnetic field and that the electro-energized field generating elements include an 
electromagnet and the piston unit further comprises an electronic controller used to 
control the energizing and de-energizing of the electro-energized field generating 
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element where the controller selectively energizes and de-energizes the electro- 
energized field generating element to reduce flow of the Theological fluid through the 
fluid passages or that the controller energizes the electro-energized field generating 
element associated with one cylinder while de-energizing that of another adjacent 
cylinder to reduce flow of the Theological fluid through the piston unit. Hitchcock et al. x 
teaches the inclusion of fluid passages (136,114, 138, 116) at the top (right side of 
cylinder 128) and bottom (left side of cylinder 128) of the cylinder (128) that allow for the 
flow of fluid and the passages include an electro-energized field generating element 
(150, 152) and a rheological fluid (118) disposed within the fluid passages for the 
purpose of communicating together to effect flow rate wherein the rheological fluid 
drives the cylinder pistons and the viscosity of the fluid increases in the presence of a 
magnetic field and that the electro-energized field generating elements include an 
electromagnet for the purpose of receiving electrical current. (Page 1 , Paragraph 
[0003]). Hitchcock et al. further teaches an electronic controller (122) used to control 
the energizing and de-energizing of the electro-energized field generating element 
where the controller selectively energizes and de-energizes the electro-energized field 
generating element to reduce flow of the rheological fluid through the fluid passages for 
the purpose of varying the viscosity of the rheological fluid to meet the specific 
requirements of the piston unit (Page 3, paragraph [0026]) and is capable of energizing 
the electro-energized field generating element associated with one cylinder while de- 
energizing that of another adjacent cylinder to reduce flow of the rheological fluid 
through the piston unit for the purpose of meeting the specific requirements of the piston 
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system. (Page 3, paragraph [0026]). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to have provided the piston unit of 
Bevins with the improvements provided by Hitchcock et al. including the fluid passages 
with the electro-energized field generating element and rheological fluid disposed within 
the fluid passages for the purpose of communicating together to effect flow rate wherein 
the rheological fluid drives the cylinder pistons and the viscosity of the fluid increases in 
the presence of a magnetic field and that the electro-energized field generating 
elements include an electromagnet for the purpose of receiving electrical current (Page 
1, Paragraph [0003]); and the electronic controller used to control the energizing and 
de-energizing of the electro-energized field generating element where the controller 
selectively energizes and de-energizes the electro-energized field generating element to 
reduce flow of the rheological fluid through the fluid passages for the purpose of varying 
the viscosity of the rheological fluid (Page 3, paragraph [0026]) and of energizing the 
electro-energized field generating element associated with one cylinder while de- 
energizing that of another adjacent cylinder to reduce flow of the rheological fluid 
through the piston unit for the purpose of meeting the specific requirements of the piston 
system. (Page 3, paragraph [0026]). 

Claims 1, 3, 5, 8, 9, and 11-13 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bevins (2,544,976) in view of Bhadra et al. (4,840,1 12). Bevins is discussed above 
and teaches the invention substantially as claimed but further fails to teach that the 
viscosity of the rheological fluid increases in the presence of an electric field and the 
electro-energized field generating element comprises an electrode and the piston unit 
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further comprises an electronic controller used to control the energizing and de- 
energizing of the electro-energized field generating element where the controller 
selectively energizes and de-energizes the electro-energized field generating element to 
reduce flow of the rheological fluid through the fluid passages or that the controller 
energizes the electro-energized field generating element associated with one cylinder 
while de-energizing that of another adjacent cylinder to reduce flow of the rheological 
fluid through the piston unit. Bhadra et al. teaches the inclusion of fluid passages (56, 
58, 60, 62, 64, 66) at the top (side of cylinder 28 connected to the inlet tube 56) and 
bottom (side of cylinder 28 connected to outlet tube 58) of the cylinder (28) that allow for 
the flow of fluid and the passages include an electro-energized field generating element 
(38, 28, 36, 30) and a rheological fluid (not labeled) disposed within the fluid passages 
for the purpose of communicating together to effect flow rate wherein the rheological 
fluid drives the cylinder pistons. Bhadra et al. further teaches the viscosity of the 
rheological increases in the presence of an electric field (Column 1 , lines 23-25) and the 
inclusion of an electrode (60, 62, 64, 66) for the purpose of communicating with the 
rheological fluid to direct flow and thereby move the piston (42). (Column 4, lines 31- 
63). Also, although already included in Bevins, Bhadra et al. further includes a pump 
(not labeled for the purpose of providing the fluid under pressure. (Column 3, lines 28- 
30). Bhadra et al. further teaches an electronic controller (as shown in figure 4) used to 
control the energizing and de-energizing of the electro-energized field generating 
element where the controller selectively energizes and de-energizes the electro- 
energized field generating element to reduce flow of the rheological fluid through the 
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fluid passages for the purpose of directing flow and thereby move the piston (42). 
(Column 4, lines 31-63) and is capable of energizing the electro-energized field 
generating element associated with one cylinder while de-energizing that of another 
adjacent cylinder to reduce flow of the rheological fluid through the piston unit for the 
purpose of meeting the specific requirements of the piston system. (Column 4, lines 31- 
63). Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to have provided the invention of Bevins with the improvements of 
Bhadra et al. including the fluid passages at the top and bottom of the cylinder that allow 
for the flow of fluid and the passages include an electro-energized field generating 
element and a rheological fluid disposed within the fluid passages for the purpose of 
communicating together to effect flow rate wherein the rheological fluid drives the 
cylinder pistons. It would also be obvious to one of ordinary skill in the art at the time of 
the invention to allow the viscosity of the rheological fluid to increase in the presence of 
an electric field (Column 1 , lines 23-25) and the inclusion of an electrode for the 
purpose of communicating with the rheological fluid to direct flow and thereby move the 
piston (Column 4, lines 31-63) and an electronic controller used to control the 
energizing and de-energizing of the electro-energized field generating element where 
^ the controller selectively energizes and de-energizes the electro-energized field 
generating element to reduce flow of the rheological fluid through the fluid passages for 
the purpose of directing flow and thereby move the piston (Column 4, lines 31-63) and 
of energizing the electro-energized field generating element associated with one 
cylinder while de-energizing that of another adjacent cylinder to reduce flow of the 
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Theological fluid through the piston unit for the purpose of meeting the specific 
requirements of the piston system. (Column 4, lines 31-63). 

3. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bevins 
(2,544,976) in view of Hitchcock et al. (US Patent Application Publication 
2002/0179145) as applied to claims 1, 2, 4, 8, 11, 12, and 13 above, and further in view 
of Moutafis et al. (US Patent Application Publication 2002/0176788). The combined 
apparatus of Bevins and Hitchcock et al. is discussed above and substantially teaches 
the invention as claimed but fails to teach the pistons are arranged in an axial 
configuration. Moutafis et al. teaches a piston pump in an axial configuration for the 
purpose of making a compact flow path (Abstract). Therefore, it would have obvious to 
one of ordinary skill in the art at the time of the invention to have provided the combined 
invention of Bevins and Hitchcock et al. with the axial piston configuration of Moutafis et 
al. for the purpose of providing a compact flow path and pump (Abstract). 

4. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bevins 
(2,544,976) in view of Hitchcock et al. (US Patent Application Publication 
2002/0179145) as applied to claims 1, 2, 4, 8, 11, 12, and 13 above, and further in view 
of Hoxie (6,378,413). The combined apparatus of Bevins and Hitchcock et al. is 
discussed above and substantially teaches the invention as claimed but fails to teach 
the pistons are arranged in a bent axis configuration. Hoxie teaches a piston unit in a 
bent axis configuration for the purpose of increasing the range of stroke angles. 
(Column 1, lines 31-55). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time of the invention to have provided the combined invention of Bevins 
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and Hitchcock et al. with the bent axis piston configuration of Hoxie for the purpose of 
increasing the range of stroke angles. (Column 1, lines 31-55). 

5. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bevins 
(2,544,976) in view of Hitchcock et al. (US Patent Application Publication 
2002/0179145) as applied to claims 1, 2, 4, 8, 11, 12, and 13 above, and further in view 
of Breveglieri (5,967,018). The combined apparatus of Bevins and Hitchcock et al. is 
discussed above and substantially teaches the invention as claimed but fails to teach 
the piston unit further comprises a hydraulic motor. Breveglieri teaches a piston unit 
which is a hydraulic motor and therefore, includes a hydraulic motor, and like all motors 
is used to convert electrical energy to mechanical energy. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to have 
provided the combined invention of Bevins and Hitchcock et al. with the inclusion of a 
hydraulic motor to convert electrical energy to mechanical energy in order to provide a 
driving force to a system. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The invention of Pohl et al. (6,149,391) provides a teaching about 
the usage of rheologic fluids, the way they operate, and the benefits of using such a 
fluid. Pohl et al. further discuses how this technology may be incorporated into a pump 
or a motor. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessica L. Frantz whose telephone number is 571-272- 
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5822. The examiner can normally be reached on Monday through Friday 8:30a.m.- 
5:00p.m. E.S.T.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ehud Gartenberg can be reached on (571) 272-4828. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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